Proceedings « Fisheries Bycatch: Consequences and Management
August 27 & 28, 1996 — Dearborn, Michigan » Alaska Sea Grant Report 97-02

A Bioeconomic Analysis of
Management Alternatives to
Control Sea Turtle Mortality In
the Gulf of Mexico Shrimp Fishery

Wade Griffin
Department of Agricultural Economics, Texas A&M University, College

Station, TX 77843-2124

John Ward |
National Marine Fisheries Service, Southeast Regrona! Office,

St. Petersburg, FL 33702

James Nance
National Marine Fisheries Service, Ga!vesron Laboratory, Galveston,

TX 77551

The five species of marine turtles listed as either endangered or
threatened under the Endangered Species Act are an incidental
harvest or bycatch in the Gulf of Mexico shrimp fishery. This
shrimp fishery is based on an unlimited access common property
resource, resulting in overcapitalization of the fishing fleet and
generation of excessive levels of shrimp fishing effort. Overcapi-
talization of the shrimp fishing fleet and its accompanying level
of fishing effort results in turtle bycatch and its associated mor-
tality. Annual estimates have ranged from 11,000 turtle mortali-
ties (Henwood and Stuntz 1987) to 44,000 turtle mortalities
(National Research Council 1990) per vear in shrimp trawls.

Under the authority of the Endangered Species Act, the pre-
ferred alternative of the National Marine Fisheries Service (NMFS)
to reduce the incidence of turtle mortality associated with
shrimp trawls was the adoption of a turtle excluder device (TED}
in the shrimp trawl. The presently existing TED regulations were
required throughout the Gulf of Mexico by 1991. If properly in-
stalled, the TED reduces the catchability of sea turtles by shrimp
otter trawls; however, not without some shrimp loss.
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Even with TEDs in place on shrimp vessels operating in in-
shore, nearshore, and offshore waters of the Gulf of Mexico, ele-
vated turtle strandings still occurred in Texas (statistical zones
18 to 21) and western Louisiana (W. Louisiana) (west of the Mis-
sissippi River, including statistical zones 13 to 17} during 1990,
1994, and 1995. As a result, NMFS conducted a consultation on
the effects of the fishery on endangered species, as required by
Section 7 of the Endangered Species Act. [n November 1994, the
consultation concluded that the elevated strandings were the re-
sult of intense nearshore shrimping effort in areas of high sea
turtle abundance, as well as use of either ineffective or illegal
TEDs. Consequently, NMFS proposed a management plan (R_TED)
in March 1995 (and imposed as an emergency rule in May 1995)
to increase restrictions on allowable TED gear in areas of elevat-
ed strandings, and subsequently to close statistical zones to
shrimp fishing for 30 days if turtle strandings continued to ex-
ceed a defined level. In response to these emergency restrictions,
the House Appropriations Bill for the Department of Commerce
directed NMFS to “seek...recommendations and analysis..., in-
cluding a detailed assessment of the economic impact on the af-
fected shrimp fishing industry.”

Since the adoption of the R_TED, three other management al-
ternatives have been proposed for consideration. In April, LGL
Ecological Rasearch Associates, Inc. (LGL), under contract with
the Texas Shrimp Association (TSA), completed a study of exist-
ing databases and developed an alternative (TSA/LGL) to the cur-
rent management regulations (CMR) (Gallaway et al. 1995). LGL
concurred with NMFS that elevated strandings documented dur-
ing 1994 were the result of intensive nearshore shrimping effort.
Subsequent discussions between NMFS and LGL resulted in an al-
ternative proposal (LGLM) that modified the TSA/LGL. The third
management alternative was developed by NMFS because data in-
dicated peak strandings in nearshore waters three weeks prior to
and following the Texas closure. NMFS proposed a temporary ef-
fort reduction management alternative (TER) to reduce effort in
nearshore waters during these peak strandings.

The General Bioeconomic Fishery Simulation Model (GBFSM)
(developed by Grant, Isakson, and Griffin 1981) was used to ex-
amine the effectiveness of the four proposed management alter-
natives. Initially, GBFSM was set at an equilibrium total fleet size
with a given effort distribution based on actual shrimp fishery
data from the period 1986-1989. These years were selected be-
cause the Texas closure was in effect only out to 15 miles, the 1-4
fathom white shrimp fishery was apen to allow for the harvesting
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of large white shrimp, and TEDs were not required. A 25-year
simulation period was used to evaluate the effects of the current

and proposed management regulations. Rent for each manage-
ment regulation is discounted over the 25 years as the industry
adjusts toward a new equilibrium position. Rents of vessel own-
ers and crew were assumed to be zero in the fishery before regu-
lations were introduced. The introduction of a regulation would
disturb the industry equilibrium and negative or positive rents
would be incurred. Negative rents would cause some shrimp ves-
sels to leave the industry while positive rents would cause addi-
tional shrimp vessels to enter the fishery. The analysis consisted
of comparing results of the simulation output for the CMR to the
simulation output for the four proposed management alterna-
tives. A shrimp loss to the fishery due to the use of prescribed
TEDs of 6.75% per tow was assumed (Renaud et al. 1593).

The R_TED management alternative proposed by NMFS re-
stricts the use of soft TEDs and bottom-opening hard TEDs in
areas of elevated strandings and provides for subsequently clos-
ing statistical zones to shrimp fishing for 30 days if turtle strand-
ings continue to exceed a minimum level (the 30-day closure was
not considered in this report). For the R_TEDs proposed manage-
ment alternative, fishing effort relative to the CMR does not
change in W. Louisiana or Texas for any zone considered in this
study (Table 1). The R_TED may reduce turtle mortality if top-
opening, hard grid turtle exciuder devices are more effective
than soft or bottom-opening hard grid turtle excluder devices.
Depending on the shrimp loss scenario, this proposed manage-
ment alternative could result in an increase in net benefits of
$0.004 million (Table 2).

The TSA/ LGL proposed management alternative would limit
the net size to 100 ft of total headrope in a turtle conservation
zone (nearshore), allow TEDs of any type (soft, hard, etc.) to be
acceptable, and allow nets in the offshore zone to be pulled with-
out TEDs. Under this proposed management alternative in Texas
and W. Louisiana, effort increases relative to the CMR in the near-
shore (6% and 3%, respectively) and offshore (11% and 7%, respec-
tively) (Table 1). Marine turtle mortalities in the offshore zone
should increase because of an increase in real days fished and
the elimination of the requirement to use TEDs in this zone. This
proposed management alternative could result in an increase in
net benefits of $19.5 million relative to the CMR (Table 2).

The LGLM proposed management alternative modified the
TSA/LGL by restricting vessels greater than 60 ft in length from
fishing in the nearshore zone. Under the LGLM, nearshore effort
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Table 1. Ratio of real days fished* for the proposed management alter-
natives to the current management regulations (CMR).

Zone TSA/LGL®Y LGLMc R_TED® TER®
W. Louisiana
Inshare 0.99 1.25 1.00 1.00
Nearshore 1.03 0.54 1.00 1.00
Offshore 1.07 - 1.60 1.00 1.00
All zones 1.03 1.14 1.00 1.00
Texas
Inshore 1.00 1.03 1.00 1.01
Nearshore 1.06 0.10 1.00 0.68
Offshore 1.11 1.23 1.00 1.02
All zones 1.07 1.00 1.00 0.97

“Calculated as the sum of real days fished over the 25-}'ear_periad far 1

tives divided by the sum of real days fished aover the 25-year period for the CMR.
vTSA/LGL: TSA and LGL Proposed Management Alternative
‘LCLM: Madified LGL Proposed Management Aiternative

*R_TED: Restricted TEDs Proposed Management Alternative—presently in effect

as an emergency regulation.

*TER: Temporary Effort Reduction Proposed Management Alternative

Table 2. Differences in net present value of rents over 25-year simula-

he proposed management alterna-

tion period ($1,000) for changes from the current manage-

ment regulations (CMR) to proposed management alternatives.

Zone

TSA/LGL®

W. Louisiana
Texas
Total

10,534
8,984
19,518

P ——

LGLM?®

TSA/LGL:  T5A and LGL Proposed P:lanagement Alternative
b GLM: Madified LCL Praposed Management Alternative

‘R.TED:  Restricted TEDs Proposed Management Alternative—presently in effect as
an emergency regulation.

ITER: Temporary Effort Reduction Propased Management Alternative

R_TEDs TER®

64,118 -4
5,630 2,766
63,748 2,766
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Table 3. Ratio of real days fished* for the proposed management aiter-
natives to the current management regulations (CMR) during
the period from the last week in April through the first week

in August.
Zone TSA/LGLY LGLM: R_TED¢ TER®
W. Louisiana :
(nshore 0.99 1.18 1.00 1.00
‘Nearshore 1.02 0.67 1.00 1.00
Qffshore 1.07 1.66 1.00 1.00
All zones 1.02 1.15 1.00 1.00
Texas |
Inshore 1.00 1.12 1.00 1.00
Nearshore 1.06 0.07 1.00 0.05
Offshore 1.11 1.23 1.00 1.33
All zones 1.05 0.99 1.00 0.08

aa

sCalculated as the sum af real days fished over the 25-year period for the proposed management alterna-
tives divided by the sum of real days fished over the 25-year period for the CMR,

bTSA/LGL: TS5A and LCL Propased Management Alternative
*LCLM; Madifiad LGL Proposed Management Alternative

dIR_TED: Restricted TEDs Proposed Management Alternative-—presently in effect as
an emergency regulation.

*TER: Temporary Effort Reduction Proposed Management Alternative

declined in W. Louisiana (46%) and Texas (90%), while offshore ef-
fort increased in W. Louisiana (60%) and Texas (23%) relative to
the CMR (Table 1). Turtle strandings have been shown to increase
during the three weeks prior to and immediately following the
opening of the Texas closure in July of each year. If only this
period is examined, then a 93% (Texas) and 33% (W. Louisiana) re-
duction in real days fished occurs in the nearshore zone (Table
3). The large increase in real days fished in the offshore zone
could potentially increase turtle mortality in Texas and Louisiana
since TED-equipped nets would not be required under this pro-
posed management alternative. Total net benefits to Texas and
Louisiana shrimp harvesters would increase by $69.7 million un-
der this management option (Table 2).

The TER, proposed by NMFS, would reduce turtle mortalities
in the Texas nearshore zone by prohibiting fishing three weeks
both before and following the Texas closure when marine turtle
abundance is the highest. A 32% reduction would occur in overall
fishing effort in the nearshore zone of Texas (Table 1). [f only the
period of the closure is considered, then a 95% reduction in real
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days fished would occur (Table 3). However, under the TER, real
days fished in the offshore zone of Texas increase 11% overall,
and during the time of the six-week special closure. In the Louisi-
ana nearshore zone, there is no change in days fished and no ex-
pected change in turtle mortality. This proposed management
alternative could result in an increase in net benefits of $2.8 mil-
lion when compared to the CMR (Table 2).

None of the proposed management alternatives address the
underlying common property praoblem that is generating the un-
acceptably high incidental takes of sea turtles by the shrimp fish-
ery. That is, with clearly defined, enforceable property rights for
shrimp in the sea, total shrimp fishing effort would be reduced,
total net benefits to the nation would be increased, and the inci-
dental harvest of sea turtles would decline. Without a rights-
based fishery management alternative, positive net benefits
would attract new fishing vessels into the fishery, causing effort
levels to increase and further exacerbating the bycatch problem.
In the case of negative net benefits, existing shrimpers would be
forced out of the fishery without any increase in benefits to the
nation. In either case, not addressing the common property prob-
lem in the shrimp fishery will cause managers to revisit the sea
turtle bycatch and mortality problem in the future with more re-
strictive and costly regulations.
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